Stoichiometry and mapping of the nucleotide sites in sarcoplasmic reticulum ATPase with the use of UTP.
Purified sarcoplasmic reticulum ATPase was phosphorylated by either ATP or UTP under otherwise identical conditions. Calcium, pH, and nucleotide concentrations were adjusted to permit maximal steady-state accumulation of phosphoenzyme (EP). Either 4 or 8.5 nmol of EP/mg of protein were obtained with ATP or UTP, respectively. Tryptic digestion of phosphorylated ATPase followed by acid gel electrophoresis showed that EP from UTP was on fragment A1, similar to the report in the literature for EP from ATP. Phosphorylation with Pi in the absence of calcium gave EP levels similar to those obtained from UTP. Thus, comparison of EP levels from different substrates measured in parallel in the same preparation reveal that with ATP half of the sites are phosphorylated. Illumination of the ATPase with UV light in the presence of [3H]UTP caused photolabeling of the ATPase at a maximal level of 1 nmol of [3H]UTP incorporated/mg of ATPase. The UTP concentration dependence for photolabeling was the same as that for promoting catalysis. ATP when present in the illumination protected with a competitive pattern against photolabeling with UTP. Tryptic digestion and autoradiography of photolabeled ATPase revealed that UTP was covalently attached to tryptic fragment A2. The data indicate that a peptide sequence of fragment A2 is involved in the binding of the nucleoside moiety of UTP and possibly belongs to the nucleotide domain of the ATPase in addition to the sequence of fragment A1 which contains the phosphorylation residue.